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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide picture 
processing technology for preventing the h • i j 

deterioration of a picture due to a white skip while a f 



desired picture processing is secured. 
SOLUTION: In sharpness correction with respect to 
the picture constituted of a pixel array, the picture 
processing is performed by an unsharp mask, for 
example. The pixel values Hji of respective pixels 
after sharpness correction are converted into pixel 
values H'ij in accordance with a function Fn. The 
conversion function Fn is obtained by connecting 




linear functions F1 and F2 in a point P (230, 230). 
The linear function F2 is the straight line of H , ij= Th 
(230) and the threshold Th becomes the pixel value 

of a gray area. The pixel value after the processing, which exceeds the threshold Th, is 
suppressed to the pixel value Th of the gray area independent of sharpness correction. 
Consequently, the white skip can be prevented while the desired picture processing is 
secured. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is the image processing system which performs an image processing about the 
image which consists of two or more pixels which have the signal value as which a range 
was determined, (a) A processing means to perform an image processing to the 
predetermined pixel group concerning said image, and to perform the image processing 
which generates the signal value after processing based on said signal value, (b) A setting 
means to set up the section from the 1st mean value to one range endpoint as an edge field 
among said range, (c) when a judgment means to judge whether the signal value after said 
processing belongs to said edge field, and the signal value after the (d) aforementioned 
processing belong to said edge field The image processing system characterized by having a 
conversion means to change into the pixel value which does not exceed the 2nd mean value 
left and set up from one [ said ] threshold value in the signal value after said processing. 
[Claim 2] It is the image processing system characterized by setting said 1st mean value as 
a fixed value in an image processing system according to claim 1. 

[Claim 3] The image processing system characterized by having further a decision means 
to determine said 1st mean value in an image processing system according to claim 1 or 2 
based on the statistical information concerning the signal value after said processing in a 
(e) aforementioned predetermined pixel group. 

[Claim 4] It is the image processing system characterized by being obtained based on the 
ratio of the number of pixels which, as for said statistical information, the signal value 
after said processing consists of near one [ said ] threshold value in an image processing 
system according to claim 3, and the total of the pixel in said predetermined pixel group. 
[Claim 5] It is the image processing system characterized by said 1st mean value and said 
2nd mean value being equal in an image processing system according to claim 1 to 4. 
[Claim 6] It is the image processing system which said image is each frame of an animation 
in an image processing system according to claim 1 to 5, and is characterized by setting 
said edge field as the edge which becomes a side whenever [ Takaaki ] among said range at 
the time of reappearance of said image. 

[Claim 7] It is the image -processing approach of performing an image processing about the 
image which consists of two or more pixels which have the signal value as which a range 
was determined, (a) Down stream processing which performs an image processing to the 
predetermined pixel group concerning said image, and performs the image processing 
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which generates the signal value after processing based on said signal value, (b) The 
setting process which sets up the section from the 1st mean value to one range endpoint as 
an edge field among said range, (c) when the judgment process which judges whether the 
signal value after said processing belongs to said edge field, and the signal value after the 
(d) aforementioned processing belong to said edge field The image -processing approach 
characterized by having the conversion process changed into the pixel value which does not 
exceed the 2nd mean value left and set up from one [ said ] threshold value in the signal 
value after said processing. 

[Claim 8] The record medium which is characterized by having recorded the program for 
operating the image processing system concerned as an image processing system according 
to claim 1 to 6 by being installed in the computer built in the image processing system and 
in which computer read is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing technique to the 
image which consists of two or more pixels which have the signal value as which a range 
was determined. 
[0002] 

[Description of the Prior Art] About image processings, such as sharpness amendment, the 
amount of emphasis is computed with a filter like an unsharp mask or Laplacian, and 
processing which adds this to the pixel value of each pixel of a former image is performed. 
And when the pixel value after processing exceeds excess (in the case of 8 bits 255), i.e., 
white, it makes a range white. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it is conspicuous when the rate 
of the pixel of the white in an image becomes large, he is trying to suppress the gain of the 
amount of emphasis, although, the pixel which white-flies increases in the 
above-mentioned sharpness amendment when the gain for the amount calculation of 
emphasis is large. In this case, sufficient sharpness amendment by desired gain can be 
performed. 

[0004] Moreover, since a still picture is displayed one after another by the animation, a 
white jump tends to be conspicuous from the case of only a still picture, and processing of 
white jump prevention is important. 

[0005] It aims at offering the image processing technique which can prevent image 
degradation by white jump etc., this invention being made in view of the above-mentioned 
technical problem, and securing a desired image processing. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
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invention of claim 1 It is the image processing system which performs an image processing 
about the image which consists of two or more pixels which have the signal value as which 
a range was determined, (a) A processing means to perform an image processing to the 
predetermined pixel group concerning said image, and to perform the image processing 
which generates the signal value after processing based on said signal value, (b) A setting 
means to set up the section from the 1st mean value to one range endpoint as an edge field 
among said range, (c) when a judgment means to judge whether the signal value after said 
processing belongs to said edge field, and the signal value after the (d) aforementioned 
processing belong to said edge field It has a conversion means to change into the pixel 
value which does not exceed the 2nd mean value left and set up from one [ said ] threshold 
value in the signal value after said processing. 

[0007] Moreover, in the image processing system which invention of claim 2 requires for 
invention of claim 1, said 1st mean value is set as the fixed value. 

[0008] Moreover, invention of claim 3 is further equipped with a decision means to 
determine said 1st mean value, based on the statistical information concerning the signal 
value after said processing in a (e) aforementioned predetermined pixel group in the image 
processing system concerning invention of claim 1 or claim 2. 

[0009] Moreover, in the image processing system which invention of claim 4 requires for 
invention of claim 3, said statistical information is acquired based on the ratio of the 
number of pixels which the signal value after said processing consists of near one [ said ] 
threshold value, and the total of the pixel in said predetermined pixel group. 
[0010] Moreover, invention of claim 5 of said 1st mean value and said 2nd mean value is 
equal in the image processing system concerning invention of either claim 1 thru/or claim 4. 
[0011] Moreover, in the image processing system which invention of claim 6 requires for 
invention of either claim 1 thru/or claim 5, said image is each frame of an animation and 
sets said edge field as the edge which becomes a side whenever [ Takaaki ] among said 
range at the time of reappearance of said image. 

[0012] Moreover, invention of claim 7 is the image -processing approach of performing an 
image processing about the image which consists of two or more pixels which have the 
signal value as which a range was determined, (a) Down stream processing which performs 
an image processing to the predetermined pixel group concerning said image, and performs 
the image processing which generates the signal value after processing based on said 
signal value, (b) The setting process which sets up the section from the 1st mean value to 
one range endpoint as an edge field among said range, (c) when the judgment process 
which judges whether the signal value after said processing belongs to said edge field, and 
the signal value after the (d) aforementioned processing belong to said edge field It has the 
conversion process changed into the pixel value which does not exceed the 2nd mean value 
left and set up from one [ said ] threshold value in the signal value after said processing. 
[0013] Moreover, invention of claim 8 has recorded the program for operating the image 
processing system concerned as an image processing system concerning invention of either 
claim 1 thru/or claim 6 by being installed in the computer built in the image processing 
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system. 
[0014] 

[Embodiment of the Invention] <lst operation gestalt <important section configuration of 
image processing system» drawing 1 is the perspective view showing the important 
section configuration of the image processing system 1 concerning the 1st operation gestalt 
of this invention. 

[0015] The image processing system 1 is constituted as a personal computer, and is 
equipped with the processing section 2 which has the configuration of a core box, the 
control unit 3, and the monitor 4. 

[0016] The processing section 2 is a part which performs an image processing, and has the 
insertion section 21 which inserts the record media 9, such as an optical disk, in the front 
face. 

[0017] A control unit 3 consists of a mouse 31 and a keyboard 32, and receives the alter 
operation to the image processing system 1 from a user. 

[0018] As for a monitor 4, a display will be performed based on the directions from the 
processing section 2. 

[0019] Drawing 2 is drawing showing functional block of an image processing system 1. 
[0020] The processing section 2 of an image processing system 1 is equipped with I/O I/F22 
linked to a mouse 31, an above-mentioned keyboard 32, and an above-mentioned monitor 4, 
and the control section 23 electrically connected to I/O I/F22. Moreover, the processing 
section 2 is equipped with the storage section 24 electrically connected to a control section 
23, and I/O I/F25. 

[0021] I/O I/F22 is an interface for controlling transmission and reception of data between 
a mouse 31, a keyboard 32 and a monitor 4, and a control section 23. 

[0022] The storage section 24 is constituted as a hard disk, and (operation system OS) 24a, 
data-processing program 24b for performing an image processing, etc. are memorized. 
[0023] I/O I/F25 is an interface for outputting and inputting the data to a record medium 9 
through the insertion section 21. 

[0024] A control section 23 is a part which has CPU231 and memory 232, controls 
above-mentioned each part organically, and carries out generalization control of the 
actuation of an image processing system 1. The program data currently recorded on the 
record medium 9 are storable in the memory 232 of this control section 23 through I/O 
I/F25. Thereby, this stored program can be reflected in actuation of an image processing 
system 1. 

[0025] <Actuation of image processing system 1> drawing 3 is a flow chart which shows the 
image-processing actuation in an image processing system 1. To the image which consists 
of pixel arrays, this actuation performs the sharpness amendment by the unsharp mask, 
i.e., emphasis processing, and is automatically performed by GPU231 of a control section 
23. 

[0026] Although this image processing system 1 can be equivalent to both a still picture 
and an animation, the case where each frame image of an animation is processed here is 
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considered. Although only one frame is explained below, the same processing as per image 
of each frame is made. Also in other operation gestalten mentioned later, it is the same. 
[0027] Moreover, as for the pixel value (signal value) of each pixel set as the object of this 
image processing, a range (dynamic range) is defined from 8 bits 0, i.e., a lower limit, to the 
upper limit (threshold value) 255. In addition, the pixel value shows the brightness value. 
[0028] At step SI, a color space is changed into a HSL signal from an RGB code about each 
pixel. 

[0029] At step S2, each pixel (pixel group) which forms an image is changed by the unsharp 
mask. Specifically, the operation which shows them to the following several 1 when the 
partial average [ concerning this pixel in Aij ] concerning Kij in the pixel value in the pixel 
of the i line j train of the pixel array which forms an image, and C are made into the gain 
factor for the amount calculation of emphasis and the pixel value after processing Hij is 
performed. 

[0030] [A-one number] 

At the Hij==Kij+C (Kij-Aij) step S3, it judges whether the pixel value Kij has turned into the 
threshold Th (230 or more [ for example, ]). The pixel value corresponding to these 
threshold Th=230 is about 90% of gray value. Here, when the pixel value Kij is beyond the 
threshold Th, it progresses to step S4, and in being smaller than a threshold Th, it 
progresses to step S5. 

[0031] Kij is substituted for pixel value H'ij at step S4. About the pixel of high brightness 
beyond the threshold Th in the former image before processing, in order that this may 
respect the expression condition of a former image, it will assign the pixel value Kij before 
sharpness amendment to pixel value H'ij. 

[0032] At step S5, the pixel value Hij judges whether it is beyond the threshold Th that is a 
fixed value with the mean value of a range. Here, when the pixel value Hij is beyond the 
threshold Th, it progresses to step S6, and in being smaller than a threshold Th, it 
progresses to step S7. 

[0033] At step S6, the threshold Th which is a mean value of a range is substituted for pixel 

value H'ij. This is conversion for preventing a white jump. 

[0034] At step S7, the pixel value Hij is assigned to pixel value H'ij. 

[0035] At step S8, a color space is returned, after updating by pixel value H'ij after 
processing the pixel value of each pixel in an image. That is, a color space is changed into 
an RGB code from a HSL signal. 

[0036] The above actuation is explained referring to drawing 4 . 

[0037] Drawing 4 is drawing for explaining processing actuation of the above-mentioned 
steps S5-S7. The axis of abscissa about the graph of drawing 4 shows the pixel value Hij 
after sharpness amendment here, and the axis of ordinate shows pixel value H'ij after 
white jump prevention conversion. 

[0038] A transform function Fn is Point P (230,230), and linear functions Fl and F2 have 
connected it. Here, a linear function Fl is the straight line of H'ij=Hij, and a linear function 
F2 is the straight line of H'ij=230. That is, the section which makes this threshold Th and 
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one threshold value (255) of the range (dynamic range) of a picture signal a both-ends point 
is set up as an edge field (conversion field) TR which eliminates the signal value after 
processing. This edge TR is set as the edge which becomes a side whenever [ Takaaki ] 
among the range of a picture signal at the time of reappearance of that image. The example 
considered here is a positive image, therefore when the pixel value Hij after image 
amendment processing of an unsharp mask etc. will go into this edge field TR, that pixel 
value Hij is saturated in H f ij=230 which are a mean value. 

[0039] Since the pixel value after processing does not exceed a threshold Th but it is 
stopped by conversion of the pixel value by the above-mentioned transform function Fn by 
gray with brightness lower than white, a white jump can be prevented. 
[0040] A white jump can be prevented securing desired sharpness amendment by actuation 
of the above image processing system 1, in order to perform white jump prevention 
processing independently with sharpness amendment. 

[0041] Although the configuration of image processing system 1A concerning the 2nd 
operation gestalt of <2nd operation gestalt <important section configuration of image 
processing system» this invention is similar to the configuration of the above-mentioned 
image processing system 1, the program for performing the below-mentioned 
image-processing actuation is memorized by the memory 232 of whole control-section 23A 
shown in drawing 2 . 

[0042] <Actuation of image processing system 1A> drawing 5 is a flow chart which shows 
the image -processing actuation in image processing system 1A. To the image which 
consists of pixel arrays, this actuation performs sharpness amendment by Laplacian, and 
is automatically performed by CPU231 of control-section 23A. 

[0043] Moreover, a range from 8 bits 0, i.e., a lower limit, to a upper limit 255 is defined 
like the 1st operation gestalt by the pixel value which is each pixel to which this image 
processing is performed. 

[0044] At step Sll, the same actuation as step SI shown in the flow chart of drawing 3 is 
performed. 

[0045] At step S12, each pixel (pixel group) which forms an image is changed by Laplacian 
**2. If the pixel value in the pixel of the i line j train of the pixel array which forms an 
image is specifically made into the pixel value after processing the gain factor for the 
amount calculation of emphasis, and Hij for Kij and C, the operation shown in the 
following several 2 will be performed. 
[0046] [A-two number] 

Hij=Kij*Cand** - in addition, Laplacian **2 of an upper type are expressed with secondary 
differential, **2/**x2+**2/**y2 [ i.e., ], 2 Kij. 

[0047] Steps S13-S18 perform the same actuation as steps S3-S8 shown in the flow chart of 
drawing 3 . 

[0048] A white jump can be prevented securing desired sharpness amendment like the 
image processing system 1 of the 1st operation gestalt, by actuation of the above image 
processing system 1A, in order to perform white jump prevention processing independently 
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with sharpness amendment. 

[0049] Although the configuration of image processing system IB concerning the 3rd 
operation gestalt of <3rd operation gestalt <important section configuration of image 
processing system» this invention is similar to the configuration of the above-mentioned 
image processing system 1, the program for performing the below-mentioned 
image -processing actuation is memorized by the memory 232 of whole control-section 23B 
shown in drawing 2 . 

[0050] <Actuation of image processing system 1B> drawing 6 is a flow chart which shows 
the image -processing actuation in image processing system IB. This actuation extracts the 
edge field equivalent to a predetermined pixel group to the image which consists of pixel 
arrays, performs sharpness amendment only to that edge field, and is automatically 
performed by CPU23 1 of control- section 23B. 

[0051] Moreover, a range from 8 bits 0, i.e., a lower limit, to a upper limit 255 is defined 
like the 1st operation gestalt by the pixel value which is each pixel to which this image 
processing is performed. 

[0052] At step S21, the same actuation as step Si shown in the flow chart of drawing 3 is 
performed. 

[0053] At step S22, all the pixels of an image are changed by primary differential. If the 
pixel value in the pixel of the i line j train of the pixel array which forms an image is 
specifically made to Kij and Eij is made into the amount of primary differential, the 
operation shown in the following several 3 will be performed. 
[0054] [A-three number] 

Eij=grad Kij " here, in the case of the differential to the direction of 45 slant, the primary 
differential grad is expressed with **/**x+**/**y. 

[0055] At step S23, it judges whether the absolute values of the amount Eij of primary 
differential are one or more thresholds Th. That is, in the image of a processing object, it 
judges whether it is an edge field. Here, when Eij(s) are one or more thresholds Th, it 
progresses to step S24, and in being smaller than a threshold Th 1, it progresses to step 
S31. 

[0056] At steps S24-S30, the same actuation as steps S12-S18 shown in the flow chart of 
drawing 3 is performed. 

[0057] While being able to prevent a white jump by actuation of the above image 
processing system IB, securing desired sharpness amendment, sharpness amendment 
which aimed at only especially the edge field can be performed. 

[0058] Moreover, about the primary differential filter for an edge extract, it is not 
indispensable to use Above grad and it may use ZOBERU (Sobel) shown in drawing 7 , and 
pre VITTO shown in drawing 8 . In addition, about drawing 7 (a) and drawing 8 (a), the 
matrix in the case of processing horizontally is shown, and the matrix in the case of 
processing perpendicularly is shown about drawing 7 (b) and drawing 8 (b). 
[0059] Although the configuration of image processing system 1C concerning the 4th 
operation gestalt of <4th operation gestalt <important section configuration of image 
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processing system» this invention is similar to the configuration of the above-mentioned 
image processing system 1, the program for performing the below mentioned 
image-processing actuation is memorized by the memory 232 of whole control-section 23C 
shown in drawing 2 . 

[0060] <Actuation of image processing system 1C> drawing 9 is a flow chart which shows 
the image-processing actuation in image processing system 1C. It differs in that actuation 
as which this actuation determines a threshold Thd based on the information on the whole 
image to actuation of each above-mentioned operation gestalt is performed. Moreover, 
image -processing actuation in image processing system 1C is automatically performed by 
CPU231 of control-section 23C. 

[0061] In addition, a range from 8 bits 0, i.e., a lower limit, to a upper limit 255 is defined 
like the 1st operation gestalt by the pixel value which is each pixel to which this image 
processing is performed. 

[0062] At steps S41 and S42, the same actuation as steps Sll and S12 shown in the flow 
chart of drawing 5 is performed. 

[0063] At step S43, about the pixel value Hij after the processing changed at step S42, as 
shown in drawing 10 , a histogram is created. In addition, the axis of abscissa of drawing 
10 shows the pixel value Hij, and the axis of ordinate shows the several n pixel. 
[0064] At step S44, the number of the pixels within the section HR which exceeds a 
threshold Thd in about 255 upper limit of a range (see the parallel slash section) calculates 
3% of threshold Thd which becomes comparatively as opposed to the total number of pixels 
of an image based on the histogram shown in drawing 10 . 

[0065] Thereby, since a threshold Thd can be set up in adjustable according to the 
statistical information of an image, not fixed processing but processing of the white jump 
prevention reflecting the information on the whole image can be performed. 
[0066] At steps S45-S50, the same actuation as steps S13-S18 shown in the flow chart of 
drawing 5 is performed. 

[0067] By actuation of the above image processing system 1C, in order to determine a 
threshold Thd in consideration of the information on the whole image, a white jump can be 
prevented more appropriately. 

[0068] Although it is an image processing [ as opposed to / gestalt / each / of the 
<modification> O above / operation / a color pictur.e ], the image processing to a 
monochrome image is sufficient. Specifically about the 1st operation gestalt, the actuation 
of step Si of a flow chart and the actuation of step S8 which are shown in drawing 3 can be 
omitted. Moreover, it becomes the same also about the 2nd - the 4th operation gestalt. 
[0069] O About each above-mentioned operation gestalt, it is not indispensable to change a 
color space into a HSL signal for an RGB code, and it may change an RGB code into a Luv 
signal with a Lab signal, brightness, or lightness information etc. 

[0070] O About white jump prevention conversion of each above-mentioned operation 
gestalt, conversion to the pixel value Hij may be performed with the transform function Gn 
shown in drawing 11 . This function Gn is Point Q (205,205), and linear functions Gl and 
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G2 have connected it. And in the linear function G2, it has not a function parallel to an axis 
of abscissa but an inclination which serves as H'ij=Th (230) in Hij=255 again like the 
function F2 shown in drawing 4 . in this case, the pixel value after an image processing - 
the edge field from the 1st mean value 205 of a range to a upper limit 255 - a group - then 
- coming being alike " it will be changed into the pixel value within Section SR 
according to a function G2. While being able to demonstrate the same effectiveness as each 
above-mentioned operation gestalt by this, change of the transfer characteristic of the pixel 
value near end-point Q becomes comparatively smooth. 

[0071] Moreover, the function about white jump prevention conversion of it being 
association of a linear function may not be indispensable, and nonlinear functions, such as 
a secondary function, may be included. 

[0072] O About the threshold Th in the above-mentioned 1st operation gestalt, it is good 
also as a value which is different in the threshold Th in step S5 shown in the flow chart of 
drawing 3 , and the threshold Th in step S6. White jump prevention with a degree of 
freedom high thereby more can be changed. 

[0073] O About each above-mentioned operation gestalt, it is applicable also to a positive 
image and a negative image. Here, a pixel value will serve as near the lower limit 0 of a 
range with "a white jump" in a negative image. 

[0074] O About this invention, it is applicable to an image processing at large to which the 
pixel value not only sharpness amendment but after amendment processing reaches even 
the threshold value of the range of a pixel value. 
[0075] 

[Effect of the Invention] As explained above, in belonging to the edge field from the 1st 
mean value to one range endpoint among range according to invention of claim 1 thru/or 
claim 8, it changes into the pixel value which does not exceed the 2nd mean value left and 
set up from one threshold value in the signal value after processing. Consequently, image 
quality degradation of a white jump etc. can be prevented, securing a desired image 
processing. 

[0076] Especially about invention of claim 2, since the 1st mean value is set as the fixed 
value, image quality degradation of a white jump etc. can be prevented simply. 
[0077] Moreover, about invention of claim 3, since the 1st mean value is determined based 
on the statistical information concerning the signal value after the processing in a 
predetermined pixel group, image quality degradation of a white jump etc. can be 
appropriately prevented reflecting the information on the whole predetermined pixel group. 
[0078] Moreover, about invention of claim 4, since it is the ratio of the number of the pixels 
which have a signal value after the processing which statistical information becomes near 
the threshold value of 1, and the number of the pixels in a predetermined pixel group, 
image quality degradation of a white jump etc. can be prevented more appropriately. 
[0079] Moreover, about invention of claim 6, since an edge field is set as the edge which 
becomes a side whenever [ Takaaki ] at the time of reappearance of the image which is 
each frame of an animation, white jump prevention can be effectively performed about the 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the perspective view showing the important section configuration of the 
image processing system 1 concerning the 1st operation gestalt of this invention. 
[Drawing 2] It is drawing showing functional block of an image processing system 1. 
[Drawing 3] It is the flow chart which shows the image-processing actuation in an image 
processing system 1. 

[Drawing 41 It is drawing for explaining the image -processing actuation in an image 
processing system 1. 

[Drawing 5] It is the flow chart which shows the image-processing actuation in animation 
processor 1A. 

[Drawing 6] It is the flow chart which shows the image -processing actuation in animation 
processor IB. 

[Drawing 7] It is drawing explaining the primary differential filter for an edge extract. 
[Drawing 81 It is drawing explaining the primary differential filter for an edge extract. 
[Drawing 9] It is the flow chart which shows the image-processing actuation in animation 
processor 1C. 

[Drawing 10] It is drawing for explaining the image-processing actuation in image 
processing system 1C. 

[Drawing 11] It is drawing for explaining the image -processing actuation concerning a 

modification. 

[Description of Notations] 

1, 1A, IB, 1C Image processing system 

3 Control Unit 

4 Monitor 

9 Record Medium 

23, 23A, 23B, 23C Control section 

Fn, Gn Transform function 
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